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Inference Method
Input pattern: u Classification:
cRi | 
Ri= arg max mCond(Ri,u)
mCond(R1,u)
mCond(R2,u)
             .
             .
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Iteration 1 Iteration mIteration 2
Rule 1.1
Rule 1.1 ... Rule 1.n 
Rule 2.1
Rule 2.1 ... Rule 2.n 
.  .  .  .
Rule m.1
Rule m.1 ... Rule m.n 
Rule  1.2
Rule  2.5
      
Rule m.8
. 
      .
Final
Ruleset
best rule Itn.1 best rule Itn.2 best rule Itn.m


















cS%  $;  #L2¹w¸XCESXGIEIECG¾L2IÉ~CESQ¾¹wºZTXÇHDﬁG
























L2SHTÖ¸XFXG¹wºNÃºSXGÇX¸¤TXL2¾G'¹ÇXIEG7½'åÆGÉ W}ÉG (AZÍﬃ BÆæ-ÍL2S}TÖL2¸H¸XIJCVDL2¾CEºNSﬃ¾wºÎªG»¸HL2WGRDIEL½dÈ








L2¹¾CESXWÎ&Cm¾wF·LÅÆÇXIEI#¾w¹wLNCJSXCESXW½Gﬁ¾+L2S ¶ ¿&Á LNIJWºN¹wCm¾wFXÃACV½M¹ÇHS·LNSHT¼¾FXGﬃ»G7½|¾¹ÇHIJG
Dﬁ¹wG7La¾wG7T»ZÀLNS¢L2SQ¾zCV½hLTXTGOT¾º+LMÐ}SHL2I}¹ÇXIEG7½Gﬁ¾OÉ cSH½|¾wLNSHDﬁGO½#CESﬃ¾FXG¾¹
L2CESXCESXW½|G¾,¾F}La¾
















YZÎªLN¹Ã ÁR¸¾CEÃCJÄOLa¾CEºNS%  $rÍ:L2SHº2¾FHG¹6ÃﬃL)(dº¹6»X¹wLNSHD
FÂº2Å>YÎªLN¹Ã cSQ¾wGIEIJCEWNG7SHDﬁG ArÍ



























































































cS  ﬃ 'LÓTCJã¤G¹wGSQ¾ÖCJ¾G¹



















































































































































ª¨ g o<NGﬂHKJIGﬂLNM0<=:4L=G'lkq&B& ED ªf`#xFB
¡eW









L2SHDG7½5¾FHL2¾'LNDﬁ¾ÇHLNIJIEÀTG7½wDﬁ¹wCJ»G *X /`3w^,.6 / ,A,/>134åÆCESÈ
½d¾













g_qr` /xh{w`dQt7j ¡ ^wn7bd^
^&fe~st`d{|v ]jmt7qcqcl Z{-tﬁ`dlkfO_







































































































































































































































tbd_Qlk_n'eVfbheEwpbdjm^wq 	 ﬃﬀﬃﬂ "!$#% h2ﬁ(
)Ö°+*-,ﬁ. ﬃ 0+.E8³a° L 8 H ﬃ 0
*

















*X /`3w^,.6 / ,A,/>13æﬁÍ~¸X¹wºN¸º2È







































F ºN¹wCJWCJS}L2I6IECJSXWÇXCV½d¾wCED·¾wG¹wÃÍGNÉ WHÉ GODN












































































































,å.* , å. æ  * ﬀ å. æ|æ

t	









¾FHL2¾Ö¾G7¹Ã CV½ÖCES TGO½D¹CE»XCESXWÕLPB _XA?S/


































GR"   ) ﬃ  ! JMS#q$ &% ' ( ) ﬃ+*XS/`3T^ﬁ,6 / ,A,/>13
CE½&GQÇXCJÊaLNIJG7S¾>¾wº¾wFXG6¹wÇXIJG
O ! JMS#q$  % )	ﬃ   R  R
O
























 å  ¬æﬂ
 
 å |æ å
 




























































































































  9"O3 U)"<RT     )   
l2tTne o
å  $æ
Î&FXG¹wG   9O  U) <<RTL2SHT    )   ËL2¹wGÖL½TGÐHSXGOT4CES9ÑLN»XIEG@AºS4¸HLNWNG wFXÍ
























#~ÜHáa ÚzÛ4	ﬁﬀ#ÚÞÒÚ ﬀ  	 O	

µ#"  ﬂ ,Q³
H
























































































































































Q G gi_QyQN`#`dfMyQjmt_2` 	Zf-¥
J P Q G gi_QyQN`#`dfMyQjmt_2` 	6yQ
Sﬂ8AQ G gi_QyQN`#`dfMyQjmt_2` 	6QlkfOjkfOn7lk{-t7juN^
st7_Qu+fe~fNpNn7^
_





Q J gi_QyQN`#`dfMybdlkstﬁbcpqc^w`c`djk^wb 	¬fOjmtﬁ`dlmjk^5qcQqcy^w_Zu^
uqcfOjklmuq






























































































 ﬀﬂﬁ ﬃ !;:
²³a²X±9,(8,Q³.µ
*




















































































































































































ChI5 ﬀ 7¨I/     ¨ §0/ ¨







¹G7¸}º¹|¾wG7T9CJS  $ LN¹GÅÆºN¹/  $_r FÂL2SHT
  $r BXÍ¤L2SHTÏ¾FXGﬃLN½w½ÇXÃ¸¾CEºNSÂL2WLNCJS¼CE½'¾wFHLa¾'¾FXCV½MCV½¾wFXG»}GO½d¾6º»¾wLNCJSHLN»XIEGNÉYZCJS}DﬁG
*












NÉ BXÍCÉ GÉXºNSXIEÀ ºÇ¾&º2Å¾FXG $¹wÇXSH½>¸H¹ºTÇHDG7TLND7DﬁÇX¹



































































RTX4SÖlkq,£Ólk_ZuNpyD(ªOB p,_akUn"s7tu] k vatxk^m7n
































g e8;:=<=>?8;8A@·lkqRoNQ__ap 8ALÌ]jmf7Zu2pxFB ¡ <NGﬂHKJIGﬂLNM0<=:4L=G¢lmq5hf7`D(>gB
h jgk^l6lk^m0n
>§ g  8A:4<N>28A8;@lkqªtlk_,D(>gB pr_akUn"s0tu] k vtxk^m0n




g  8;:=<=>?8;8A@ lkq]jkfOQuNp 8;L ªtlk_ÒxfB ¡ﬀP :AHKRTS;RU< V lkqÖªQs6lmu D(>gB
p,_akUn"s7tu] k vatxk^m7n
   g  8A:=<=>28A8A@Ölkq,o2Q_Q_ap 8;Lﬃ]jkf7ZuNp6xfB ¡ <=GIHKJﬂGILNM0<=:4L=GRlkq  lkjmuY8AL]faf7j











g 98;:=<=>?8;8A@lkqOXA84< ªtlm_MxfB ¡ P :4HKR*SART<ﬂVlkqgBªfbdst7jxfB ¡ W RTXASlkqCBhf7` 
¥,lm_QuNpYD(>gBZﬂ\2]^]U_a`2bd2]^]










§ ('*) D(>gBp,_ak n"s0tu] k vatxk^m7n
$&%ﬂ'(*)  























ª¨ g o<NGﬂHKJIGﬂLNM0<=:4L=G'lkq&B& ED ªf`#xFB
¡eW





































































































H $XÉ AÍ $XÉ AIAXÍJÉEÉEÉ $HÉ 
6AÅÆºN¹zÍL2S}T $XÉ AÍ $XÉ BXÍEÉEÉJÉEÍÉ $ÅÆº¹ zÉ~Ñ>FXGLDDﬁÇH¹wLDﬁÀ
¹GO½|ÇXIJ¾w½ª¹wG¸ºN¹¾GOTÖFXG7¹GML2¹wGR¾FXGM»G7½|¾5ºN»¾
L2CESXG7TÖÎ&Cm¾wF q $_r 































































































































































































































































































































































































































































































































































































































FÓLN½[b ÊNG7¹À=c~L2S}T b ÃºN¹wGﬃºN¹













































































 A;LNTG7F - å wF 









SHºNIEºNWNÀÉ ¶ TÊaLNSHDﬁGO½6CJSÂÅÆÇXÄ7ÄÀ·½|À½|¾G7Ã½:ÌLN¸X¸XIECED7La¾wCJºSH½L2S}T¼¾wFXGº¹À ÉaÂºN¹wIET
YXDﬁCEGSQ¾CJÐ}D
 C  (GOT¹wÀZDÄua$åÆGOTHæhå  F#FIBQæGXÇXÄ7ÄÀMÃºTGIEIJCESXW H7¸HLN¹wLTCEWNÃﬃ½:LNSHT6¸X¹
LNDﬁ¾CVDﬁGNÉ MIJÇZÎªG¹










 F  MIECE¹MK}Í,Ç}L2S> åP F#F 
æRÁR¸}G7¹wL2¾CEºNSÏºNÅ#ÅÆÇXÄÄ7ÀÏ½|G¾w½7ÉcSH <5ÇH½|¸HCJSXC 2hèÍ >hºSÈ
CV½ºNSXSXG    (Í  (GOT¹wÀZDÄa åÆG7TH½wæzèL2S}T»}ºZºâºNÅXÇXÄ7ÄÀ¢¿hºNÃ¸XÇ¾
La¾CEºNS:ÉcSH½|¾CJ¾ÇX¾G
ºNÅ  zFQÀ½CED7½  ,ÇX»HIJCV½|FHCJSXW
$ LNTG7F -·å  F/C AæÑ>FXG&DﬁºSHDﬁG7¸¾ºNÅ}LRIJCESXWNÇHCE½|¾CVDzÊaLN¹CVL2»XIEGhLNSHTCJ¾w½(LN¸X¸XIECED7La¾CEºNS+¾º
LN¸X¸X¹wº	CJÃﬃLa¾wGh¹wG7L½|ºSXCESXW?  #LN¹|¾
½ -Í  -Í  -É cSÅÆºN¹wÃﬃLa¾CEºNS¢YDCJG7SHDﬁGO½ 
ﬃH  F#F #FHÍ

 H $ﬃ/(A6CZÍFﬃH ( 
 $
I




 H B(B5F;/B6C 

;+¿hº¹wT
ºNS ÁÍ>TGINGO½|Ç}½ÖB}ÍªèG¹w¹G7¹wL9"åP F#F5Fæ ¶ ¸X¹wºN¸º½wL2IRºNSä¹wG7L½|ºSXCJSHW
ÃG¾FXºTX½(CESÅÆÇXÄÄ7À¹ÇHIJGÈ»HL½|GOT+DIEL½½CmÐDLa¾wCJºS+½ÀZ½|¾G7Ãﬃ½É cSQ¾G7¹S}La¾CEºNS}L2INºÇX¹wSHL2I
ºNÅ ¶ ¸X¸X¹wº	ZCEÃﬃLa¾wG <5G7LN½ºNSHCJSXW $ H ﬃ /6A
E 'd½FXCE»XÇHD
FXCMèÍRL2âaLN½FXCEÃL9ÑMÍªBº¹CV½wL¬ÎªLÓÑ åP F5F#Fær!#ºN¾CESXW9CESäÅÆÇHÄÄÀ ¹wÇXIEGﬁÈ
»}LN½G7TÂ½|À½|¾GÃﬃ½'ÅÆº¹6¸HLa¾¾G¹wS·DﬁIVLN½w½|CJÐ}DL2¾CEºNSÌ¸X¹º»XIEGÃﬃ½É7HÇXÄÄ7ÀÌYZG¾w½LNSHTÂYÀZ½|È
¾wGÃﬃ½  $IﬃH IIﬃ  


















Í <5L2ÃºQ½o!8å  $ $(æ aÌG7» ÇH½wL2WGÌÃCESXCESXWÕÇ}½|CESXW L2¹¾CJÐ}DﬁCVL2I6L2SQ¾
DºNIEºNSZÀDﬁIEÇH½|¾G7¹CESXW6L2SHTWGSXG¾CVDh¸H¹ºWN¹
L2ÃÃCJSXW}É cS7H  ,¹wºDﬁG7G7TCESXW½º2Å¾FHG  2 2 2
¿hºSXWN¹wG7½w½hºNS 2,ÊºNIEÇ¾CEºNSHLN¹ÀÖ¿hºÃ¸HÇ¾wL2¾CEºNS H E 
I; E5F 
C6èRL2IEI -,Í 6L2SHLTG   å# $ $(Aæ6YZÎ>L2¹wÃA»HLN½G7TÌÅÆÇXÄ7ÄÀ·DﬁIEÇH½|¾G¹wCESXWÎ&Cm¾wFÓ¸HL2¹¾CJ¾CEºNS
ÊaLNIJCVTCJ¾dÀNÉcS7H z¹ºDGG7TXCJSXWQ½,ºNÅ¾FXG  2 2 2 cS¾wG¹wSHLa¾wCJºSHL2I¿hºNSÅÆG7¹G7SHDﬁGRºNS HÇXÄÄ7À
YÀZ½|¾G7Ãﬃ½'F5FﬃﬁF#F(A

 GS}½|G7Sﬁ<Í(YZFHGSÕUå# $$(Aæ XÇXÄ7ÄÀQÈ¹wºNÇHWNFÓTXLa¾
L¹GOTÇHDﬁ¾CEºNSÓÎ&CJ¾F4L2SQ¾DºNIEºNSZÀ
º¸¾CEÃCJÄOLa¾wCJºS~ÉﬃXÇXÄ7ÄÀYZGﬁ¾







å# $ $6ANæ HG7La¾wÇX¹wGR½ÇX»H½Gﬁ¾&½|G7IJGOD-¾CEºNSÖÇH½|CESXWL2SQ¾>DºNIEºNSZÀºN¸¾wCJÃCEÄ7La¾wCJºS~É
cSQ¾wG¹wSHLa¾wCJºSHL2IºNÇX¹wSHL2I¤ºNÅ,¿hºÃ¸HÇ¾wL2¾CEºNSHLNI cS¾wGIEIJCEWNG7SHDﬁG ﬃH AIA 

  $   #LN¹¸HCJSXG7IJIEC <6Í -:ºN¸G7½zè+ÍX¹wGCJ¾wLN½
¶
å  $ $6Næ#ç'La¾
LÃCESXCJSHW+Î&CJ¾FLNS¢L2SQ¾ªDºNIEºNSZÀ





KMLNIJGOLÓBÓÍ&YZFXGS U å  $$ QæHÇXÄÄ7À ¹ÇXIEG7½ﬃÅÆ¹ºÃLNS¾ÈCESH½¸XCE¹GOTÒDﬁºNÃ¸XÇX¾wLa¾wCJºS~É
cSH  ,¹wºDﬁG7G7TCESXW½,º2Å¤¾FXG  2 2 2+cS¾wG¹wSHLa¾wCJºSHL2I¤¿hºNSÅÆG7¹G7SHDﬁG&ºS XÇXÄ7ÄÀ¢YZÀ½d¾wGÃﬃ½
 HB5F  DB5F(B























L  å  $ $$æ -~G7LN¹SHCJSXWÅÆÇXÄ7ÄÀ¹wÇXIJGO½MÇH½CJSXWL2SQ¾
DºNIEºNSZÀ6ºN¸X¾CEÃCEÄ7L2¾CEºNSﬃL2IEWNº¹CJ¾FHÃ½7É cS7H  z¹ºDﬁG7G7TCESXWQ½ºNÅ}¾wFXG aS}T cSQ¾wG¹wSHLa¾wCJºSHL2I
aÂºN¹wâ½|FHºN¸ÖºS ¶ SQ¾ ¶ IEWNº¹CJ¾FXÃﬃ½E;ﬃ
 IA; -:CJÇK>RÍ ¶ »H»HLN½è ¶ Í(B¼D  6L¬Àﬁ>"å  $$Iæ¿hIEL½½CmÐDLa¾wCJºSÓ¹ÇHIJGËTCE½wDﬁºaÊG¹wÀ¼Î&CJ¾F
LNSQ¾DﬁºIJºSZÀ'º¸¾CEÃCJÄOLa¾wCJºS~ÉcSH  z¹ºDGG7TXCJSXWQ½~ºNÅX¾FXG( 2 2 2 )a ¿ cSQ¾wG¹wSHLa¾wCJºSHL2I





  B  a·L2SHW Í XGSHWK> å# $ $ ZæÖ¿hIVLN½w½|CJÐ}DL2¾CEºNSÒ¹wÇXIEGÏÃCJSXCESXW Î&Cm¾wF L2S CJÃ¸X¹wºaÊNGOT
LNSQ¾+DﬁºNIEºNSZÀÂL2IEWNºN¹wCJ¾FXÃÉ-cS7H -~GOD-¾ÇH¹G º2¾GO½CES ¶ ¹¾CJÐ}DﬁCVL2I cSQ¾GIEIECJWGSHDG II#FXÍ
Y¸X¹CESXWG¹È !#G7¹IVL2W}Í66A(CEIB/C
 (C6èºNIVTGS ÍGX¹wGCJ¾wL½ ¶ å# $$(AæaÌG7»Ï¸HLNWNGDIEL½½CJÐ}DL2¾CEºNSÎ&Cm¾wFÌLNS¼L2SQ¾'DºNIEºNSZÀ
LNIJWºN¹wCm¾wFXÃÉ cS7H -~GOD-¾ÇH¹G5ºN¾GO½CESÖ¿hºNÃ¸XÇ¾wG¹,YDCJG7SHDﬁG ( 6XÍaY¸X¹CESXWG¹&!#G¹wIELNWHÍ
 $5F6D($6
  
   zFXºNâZFHLN¹wL2¾âZÇXI  (Í  zFHL2CE»ºQºSÌY4å  $$(ANæèLNSHTÎ&¹wCm¾¾GSÌSZÇXÃG¹
L2IV½¹wG7DºNWNSHCm¾wCJºS
Ç}½|CESXWLNSÖL2SQ¾ÈÃCESXG¹>L2IEWNº¹CJ¾FXÃÉcS7H  ,¹wºDﬁGGOTCESXW½#ºNÅ~¾FHG cSQ¾G7¹S}La¾CEºNS}L2I¤¿hºSÈ
ÅÆG7¹G7SHDﬁGMºS¿hºS¾w¹ºIiÍ ¶ Ç¾ºÃﬃLa¾CEºNSL2S}TYÀZ½|¾G7Ãﬃ½Í  Mº¹GOL
 2F YºNÇH½wL·ÑMÍzYZCJIEÊaL ¶ Í GÊG7½ ¶ å# $ $IQæ  #L2¹¾CVDﬁIEGË½Î>L2¹wÃ »HLN½G7T TXLa¾
L·ÃCJSXCESXW
LNWNIEºN¹wCm¾wFXÃﬃ½hÅÆºN¹5DﬁIVLN½w½CmÐ}D7La¾wCJºSÖ¹wÇXIJGO½É  #LN¹wLNIJIEGI:¿hºÃ¸HÇ¾CESXW $ H C B6CE C 
(
  $  MG7SXSXGOTÀ }Í2,»G¹wFHL2¹¾'<äåP F5F6ANæ #LN¹|¾wCEDIJGh½|Î>L2¹wÃ º¸¾CEÃCJÄOLa¾CEºNS:ÉcS7H  ,¹wºDﬁG7G7TZÈ

















 I   (G7SHLaÈ <&G7ÀNG7½:¿
¶
Í2YZCJ¸H¸}G7¹BAå  $$ﬃOæ7XÇXÄ7ÄÀH¿hºZ¿hº H7LDºZºN¸G¹
La¾CEÊNG,DºZGÊNºIJÇX¾CEºNSÈ
LN¹ÀLN¸X¸X¹wºLND
F¾wºÖÅÆÇHÄÄÀÃºTG7IJCESXWHÉ  2 2 2 Ñ¹
L2SH½wLNDﬁ¾CEºNSH½ºNSHÇXÄÄ7À¼YZÀ½d¾wGÃﬃ½
F H CI(CﬃC;/C





 (A; >ªIVL2âG¿ -,Í¤BG¹wÄ¿ Âå wF5F





































DIEL½½CJÐ}DL2¾CEºNSÖ¹wÇXIEG7½7É  #La¾¾G¹wSF<&G7DºNWNSHCm¾wCJºS (AﬃH  6(A (







  ,Ç}L2S ÍYFHL¬Î B·å wF5F(Aæ&cSHTÇ}D-¾CEºNSÌº2Å#ÅÆÇXÄ7ÄÀÏTGODﬁCV½|CEºNSÏ¾¹wGG7½7É XÇXÄ7ÄÀ¼YZG¾w½
LNSHTYZÀ½d¾wGÃﬃ½?B5F HIADE#F






I H    F
xz_a`h]fOjkfO_ap ªy`dlks6l-t`dlkfO_eVf7bhH^-tbd_lm_nQwp	hjk^
q § 




¶ ¹|¾wCmÐDﬁCVL2I cSQ¾G7IJIECJWGSHDGAH B /ABIB 
  
 <LN½ÃLNSXC  ÍYFXGSU å# $ $ Zæ#BºTCJÅÆÀZCJSXWÎªGCEWNFQ¾GOTﬃÅÆÇXÄ7ÄÀ¢½ÇX»H½Gﬁ¾FHºQºTZÈr»HL½|GOT
¹wÇXIEG5ÃºTGIV½zÎ&CJ¾F¢ÅÆÇXÄÄ7ÀQÇHLNSQ¾CJÐHG¹
½ÉcS7H  ,¹wºZDGGOTCJSHW½#ºNÅ¾wFXG/ 2 2 2 cSQ¾wG¹wSHLaÈ
¾wCJºSHL2I¿hºSÅÆG¹wGS}DﬁGMºNSFXÇXÄ7ÄÀYZÀ½d¾wGÃﬃ½ ﬃH EB/C)F EB
 
 6;KMLNIJGOLﬃBÓÍYFXGSÂU å  $ $6ANæ r¾G7¹CJ¾CEÊNG+ÊZ½R½|CEÃ+ÇHIm¾
L2SXG7ºNÇH½>ÅÆÇHÄÄÀË¹wÇXIJG+CJSHTXÇHD-¾wCJºS~É
cSH  ,¹wºDﬁG7G7TCESXW½,º2Å¤¾FXG  2 2 2+cS¾wG¹wSHLa¾wCJºSHL2I¤¿hºNSÅÆG7¹G7SHDﬁG&ºS XÇXÄ7ÄÀ¢YZÀ½d¾wGÃﬃ½
C B6CﬃCICI
  
t_a`,{
fOjkfO_apfOyN`dlms6l-tﬁ`dlkfO_
eVfb,bdQjk^&lk_Zu{w`dlkfO_H
 
eEwpa
 
{wjJtqcqcl Z{-tﬁ`dlmf7_ﬃbdQjk^
q
eVwpa
 
eVwp{wjJtqcqcl Z{-tﬁ`dlmf7_Öbdjk^
q
 __R{
jmt7qcqcl Z{
t 
`dlkfO_bdjk^
q
eVwp+bdQjk^>lk_ZuNQ{w`dlkfO_H __>bdQjk^&lk_Zu{w`dlkfO_
bdQjk^&lk_ZuNQ{w`dlkfO_
eEpa
 
